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mmm ■ 

^tK^Op^-otLTyy**^ ^ ^^(lysophosphatidic acid ; LPA) 
#iMf6*L& 0 LPA «:gt^*fi^«jt=gr^oy >ifO-oT^9, ^y-fco- 

* 7 t^v^K (phosphatide acid ; PA) t HfSiS"t"-5 (@ 1 fr£Jg). 
LPA 12, £frrtlcr<'#* (ftUfe£!J >fl§SC*O0.5%^T) Li»flPSL*V\ 
LPA tty >liK^^oTOM^Xfi^^r B mi%^e>ttTVNfco Li- 
U 1970 ^ft&^-tC, jfa&tf 3 (Schumacher. K.A. , ffc, Thromb. Haeoostas. . 42, 
631-640(1979)) Xfi U^^^jS^^ (Tokumura, A.,- ffe, Lipids, 13, 

468-472(1978)) |C#£-f Slk^ M^ffi^^-f^®^ LPA T**>5 t P3££;h,fc 0 
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HtC, faffi t P<Dmm&mmm*&LPAVhZ>Zth&£tl (vanCorven, E. . f&, 
Cell 59, 45-54(1989)), LPA tt£SSt£Jli® t ItftB <**L* £ 9 left ofc. 

LPAlCli, £fflM5H6iiM (Fischer D. J. , fib,, Mol Pharmacol, 54. 979-988 
(1988) K &mm<DW:fflfem ( Imamura, F. , f& : Jpn. J. Cancer Res. , 82, 
493-496(1991) ; Imamura, F. , f& :Biochem. Biophys. Res. Commun. , 193, 
497-503(1993) ; RU Imamura, F..t&: Int. J. Cancer, 65. 627-632(1996)), 
T#h~ is*<DnU (Umnaky, S.R.,ffe: Cell Death Diff. , 4, 608-616(1997)) 

mmmz.n\,xh. lpa te#m&m<D&t&$:5\%i&^-rtk&&bfrx^z> 

(Tigyi, G. , fife: J. Biol. Chem. , 267, 21360-21367(1992) ; Jalink, K.,f&: Cell 
Growth & Differ., 4. 247-255(1994) ; Jalink, K..&: J. Cell Biol., 126, 
801-810(1994) ;RU Tigyi. G.,16: J. Nurochem. , 66. 537-548(1996)). *fc, 
#S^^kaHST*>5 PC12 ffiJST*tt:§{ini&aj$:§t#1-5:: t fc$B£$*LT^<5 

(Shiono, S. Biochem. Biophys. Res Commun. , 193, 663-667 (1993) )„ £ b 
(C, 1996 S£\ZL Chun b\Z <fc oT#&±£$BJ|£JI (ventriluar zone, vz)K#g#j(C 
G Jf§8£g£ftcjt^. (ventriluar zone gene-1 ; vzg-l/edg-2) 

K&&Evhz> t t\5*nji.a»e>, y kj$*» lpa x*hzz t #w bfr 

izZtltz (Hecht, J. H. . fdi : J. Cell Biol. 135, 1071-1083(1996)), ~flt><D%l 
^^tC*3tt5LPA^^y>>/<Dj|^^^U-C*5t), &&(D&$L*? 

*ftW%t>\±. Uwi £ Oyttfel ^gaja polycephalum £Hlfefcrs&^ 

Lv^{fc£jl-t*:5r tdS^e>*»{c:$jxT#^: 0 1992¥{c^tB^5 ^ 

e>¥BI- H^$ixfc«fao|gR/fi^tt:, «it»«f ofe*, ^ytn -jvft&<o sn-l 

^{CiX^n^n^>|l^tf^^^*>K^}#*>, sn-2<&£: 3 &|C !) 
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VtlZ^XT/l'&'&Z VX^ZVoM.T-hZ klimZtltz (Murakami-Murofushi, K. , 
fife: J. Biol. Chem. ,267, 21512-21517 (1992) ) 0 :©ft||i, Physarum &$i<D LPA 
m®L&X'hZZtfrb s PHYLPA t £ tlfc (E) 2 £#flB) e 

PHYLPA ft. IM(DDNAJK^7-t*aOStt^t x tbft&gilJSaitf 
5fi£«J L1tXBWm&k 9ftbti1tb<0?3b 9 * PHYLPA &z\tib<n±mm&&7F: 
f ^t^?»^$tL-C^5c PHYLPA tt^aW/ilgWife^LTV^ 5 ~tf>J§gJ&g 

ttfcW^fcSS*. PHYLPA tifO £&flsffl £ixfc (Murakami-Murofushi, K. , 
fife: Biochem. Biophys. Acta, 1258, 57-60(1995)) o Z\<DZ\b£Q^ Ztlb<D£M 

&m \zn.wmm.\s. yv±u-ji- sn -2 3 &o3i#t y >mmmz. h 5 1 mm $ 
ft5o w<7>«5tsr»oflnrii, nwvxmft**? 7fs>m (cyclic 

phosphatidic acid ; cPA) <!:$^$ix-5 (|2M)„ 

(C16:0) cPA***- ElfcStl, 5 y^f y^(C14:0)M7f7!J> 

^ (C18:0) 7b cPA 5 ^ i ^*lft$Jxfc* Jkm^O cPA £>dg 

gli^Il 0" 7 M i^S>$ix, rjxtt LPA ©lfc»*»£<Z>m/l 0(^^i"6 

(Kobayashi.T. , fib; Life Science, 65, 2185-2191 (1999) ) e LPA £ |^ 

K., ffe:Am. J. Physiol., 274, CI 065-1074 (1998) ) c 

cpa <d ftm o ^ r t ,lpa t \tmi9L-f ^m^^-t^tim^fi 

Tt^So fflR&t%m(D%im (Murakami-Murofushi, K. , fife: Cell Struct.- 

Funct., 18, 363-370(1993)) , fflJJ&OgrgjJjJf&J (Mukai, M. ffe-'Int. J. Cancer, 81, 
918-922 (1999)), tffcBJj&ft;* h 7 7 V (Fischer. D.J.,f&: 

Mol. Pharmacol. , 54, 979-988(1998)) /«Ci*^«^$tfCU^ 0 

iw^TT-, #M*SflSli, *Pg£«H^ (nerve growth factor ; NGF) 

^»r-r5^^#T-#^v^<b^e)i%T*5 9, mmx-am&&<D ngf a* 
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#£E-f5 (fi^JE : letMl, 35, 103-117, 1989) 0 £fc, NGF ^<D$lfl& 
jSHEg^-CfeSOHI^iBBteJllcftH-? (fibroblast growth factor ; FGF) $J& 

£.it¥, 61, 1351-1365, 1989) c L^Lfctffe, cPA iftM*&||Htefc&l*i-flUBl:: 

CH 2 -0-C-R 
CH 2 -0^ V OM 

l < rt»tt«7/u^=/uas % x\mm& 2-30 ©it&ifcg t < tt$m 



WO 02/083148 



PCT/JP02/03658 



*&w<Dtsb \z%i<Dmm £ ft # , ±12- (i) -e^ $ ft 5 777^ 

#$!{fc£ft5o 

* L< 111 - t W/V^*777f v?V8T'fc5 0 

ife*w^rai*o±ia— $ft* su*** 7 7 t h 

J&£&*r3ft*<0_LI2— JR* (I) T*^ $ ft 5 ^7;f t h 

%%RV/XteJ'p}(Dtzft<omM(Dmi&^isrtZ&im ; 
ri^&£ft"5. 
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mat. *7 7 7 'fi?>K (pa) H/^7 7 fy>g (lpa) (omm. 
£^-r0-cfcs o 

HYLPA, CI4l-7^cPAS:/Tt e 

0 ii^DThO?^- (TLC) cFhO^m&ZTF-FmX'hZ. 

isn&n? y a y ^Kld"C«ifflS*Lfc«**-^i-, (a )\-tmtam^<D c P Atf>& 

a^u (b) ttmm^(oc PAito^^, 

0 6 14, BSA ( a ) , cPA ( b ) Xf4 NGF ( c ) 48 P$ffl%0ttgftiii&0ft 

^£^1-0T-fc<5 o 

. 0 714, cPA ©#aHBft*tf Kl»-r 6j^S*^i"^7 7T-fc5o (a) f4«g; 
£*4#*©B8««:*U (b) ttMSlJte&£<Dfc££jj*-r. 

0 811 cPA W#S»IJ!a^#^»1"SJ^»**-t-^7 7-C*>-5. 

0 9(4, ^^^0±#(Cftii^cPA^^^-r5rt*^)x-^<t IT<D 

01OI1 cPA OffS^je#^tc*ri-5«***-r^7 7T*>5. $E$4{4, 2 
4B#Fh1 (a), &1tttl2m® (b) f © n > h d -/^gftlSg©! $ ^ U 

01 2(4, ttmH&w&t c?h&&t<om&%:7F-tftm®i&<Dmvhz 0 
0 1 3 it, cpa \z j; z&.&m±%-ftmz*}-rz> pi3k mmm<oB^^-r^y -7 

Wortmannin (3 0 nM), LY294002 (1 0/jM), cPA(1/i 

M) 
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tMRivTt^ilc 2~30 otKKl t < tt^7^^=/ui©A*tf!l t 

-h!lf->-/>I, 8-tF77->^1, 8-^y^r'>=^I 4 8-^3riJ- 
7^>^/ug, 8 -^*x->-/ug x 8-t^?fy-/H, 8 ->r = *>=/uS. 

ffWfcUTW:. -r7*u>£, try^KL 77>i, x 

-^5t(I)-C^$iX5^*^77^^^ (cPA) g§#ft<£01Ui, Tkm^ 

^-^S, h U^x/UT^^-kg, fF7^f/W7yt=!>Ai4i:^ 
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cPA i>m\Z&-£L\i\ 

-jK^D-c-^tia cPhmmmz. w*.tf. - 2300 sstm 

#H¥7-1 4 9 7 7 ftmW-7-2 5 8 2 7 8f^, &&S§¥9-2 

5 2 3 5^&mz.umn*&^mixit¥to\z&j&Tzz.k&-?zz>o 

fcSVMi, -^(DT'^^tta cPA^jgfttt, l-3 6 7 0 3 2tfl 

^#icE«o*&(cmc-c y ^igRfc*** y /^DM$-&5^i 
laot^ts ^ <t t>-ct 5o --T*fflv>5y ^y^iiSfi, ***y/-<- 
fDMt^y/S!) >i!R-c*>*ttf#fciB^ $ n&v \, y -/m y vflism 

Streptomyces chromofuscus , Actinomadula sp. tt i: <£>ffi£ffife5fc<£> h<Ofi l ffi9lxM 
MtLXX^°lffeXlbZ>&. Actinomadula sp. N o. 362 gl5lS<DgNf £«fc otlft 
'■CSRftli cPA aS-a-jfcS*!,* (#H¥1 1-3 6 7 0 3 2#WjW#). V ^MV ^ 

JR3££*l*^#, *ft*/u^^ASr«^#i-SB»«WS (pH5~6I 

iI^P7h/77-f- (TLC) fc£K:J:Dtt*M-5r.i#-0 
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mft&^J&mkVXi*. gpfi41?t)*SqS4 B4Rrt, ffljfcrt. & 

LTttu Sitt&L ASfaU £3J> gMWifWS^i^ttS 

mi =-x-f >jms mm. mmxtmmmsttm. ss», luasu 
mn&5-m<DMm<Dmm\zm\,*z>- t&xzzmMmmmtot lx. mx.«, 

i">J**£<0&mMXttm&m&)m; t Kn^^utVPt/i,n-^, t Ko^> 
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© ph m&M&<D9fflmmmto%R^zz t #-c# 5„ 

*»W©aS»©«4-*r*A#©#tt, teS'J, ffcfi, XtWft-^ftttft^© 

^IfcUUg/kgHl, OOOmg/k ggg(D®i^^»*L 
<lil 0 /i g/k gi»6 1 0 Omg/k gHgtf>$5BT-$>5 0 ±l2S-^-40»J 

fete, cPA ^tt§#:«, ^iai--5H^Jl5.t;2<7)^^t>^P>d>fe<J: p{CPi 
*ffiS<0^5fe«l±3SroS?iife5ttJST-fc5i|#®2 0 0 1-1 1 5 9 2 5#tf> 

USSffjll :^^^y^— tfl> (PLD) cPA©££-fifc 

jyseil i -m, Sc^ss^pld £/b^t y /*^7 7^a y > (LPC) 

cPA ££j£-C# £tf lCPiSl&£>;ig*K cPA ffimtftftE-fZ 
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(a) 

(a- i ) mmun 

Strep tomyces chromofuscus ( S. chromofuscus) & $£<D PLD, ^ft^S 
5£<Z> PLD I3\ Sigma %hJ: t> MA bfc„ Actinomadura sp. No. 362 & gg. No. 362) 
£&OPLD|*. i&SfMitiSJglAbfco (1-oleoyl LPCh JJ 

St^X. 7rf^;Vt U > (lysophosphatidylserine ; LPS) li N Avanti Polar lipid, 
INC. ttn'lAL, J) '/*77rf 5^^*^>'^A'75 y 
(lysophosphatidylethanolamine ; LPE) Doosan Serdary Res. Lad. tt«fc t) , 
1 — TA^/l" }J y*^?/^^^ !) f (1-alkyl lysophosphatidylcholine ; 
1-alkyl LPCh 1 -7H=/V*^77f ^ 3 i> > • 7*7 X-r n ^ v (l-alkenyl 
phosphatidylcholine plasmalogen ; l-alkenyl LPC) Sigma ^±«t DlALfc. 

Kobayashi, S. , Tetrahedron Lett. , 34, 4047-4050(1993) lCfSt£ 
&{^2pCT^'a'^tfc^-^^--r/l'cPA (oleoyl cPA) <b&fflbfc 0 

(A- 2) 1 -NBD-LPC 

t£t>h. 1 -^rlf^y-r^- 2 - (12- (7-=hn-tyX-2-t^t 

-1, 3-^7/^-4-^)) -sn-^!/ta-3-*^*3!iy 
(2-NBD-HPC ; Avanti Polar lipids. INC. &§!{) £ m&ffift t b % »> /<— 
{ Rhizopus del ewer ; ^b^XlRtfcjK) 1 &<0flgJfc&O^£I&T *>/Wfc b 
fc&, hy^m^^^r- (pH=9) 2&^)^T^S$r 1 &l^5&$ 

-fr, IWnnr^77-f- (HPLC) SrffiV^»»bfct>OS: 1-NBD-LPC t 
bfc, 

(A- 3) cPA^Saafl^ 

S®t bT, 1-NBD-LPC tfPft**OLPC £ 1:99 t&M&trtttz i><D&1&m b 
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(a) tmRttrn 

(A-l) 

J&MM Streptomyces chromofuscus ( S. chromofuscus) &3fc<£> PLD X ^V"<^ S 
3letf> PLD Sigma ft J; 9 ^A Lfco Actinomadura sp. No. 362 & ip. No. 362) 
E&3fe<7> PLD tt, ^^MHiOMAUfCo l-^U^/HPC (1-oleoylLPC). U 

7 7^v?/Ut y ^ (lysophosphatidylserine ; LPS) ft. Avanti Polar lipid, 
INC. ttij'lAl, r/*7 7 7f ^^^-^7^ 
(lysophosphatidylethanolamine ; LPE) Doosan Serdary Res. Lad. #«fc 9 , 
1 — T/W^/l^y /*^7jf ^3 !i ^ (1-alkyl lysophosphatidylcholine ; 
1-alkylLPCh 1 -7^=;l/*^7 7f'> 3 ^ y-^XTB^ (l-alkenyl 
phosphatidylcholine plasmalogen ; l-alkenyl LPC) fi, Sigma }± «fc 9 J^A Life 

Kobayashi, S. , fife: Tetrahedron Lett. , 34, 4047-4050(1993) tCfBfcO 
j£(w2pCT^m#^Lfc^-l^^ * cPA (oleoyl cPA) <b{£/BLfc 0 

(A- 2) 1 -NBD-LPC <D&f& 

c?k^m^mm<D^<Dmnthx, lpc amm^n^tc -r 

t£t>h, 1 -^-th^/^/U- 2 - (12- (7-- (-D4yX-2-tH 
-1, 3 -*/TV— J\s- 4 -J/l>)) -sn-^l> -feo - 3 -*^*=» V ^ 
(2-NBD-HPC ; Avanti Polar lipids, INC. &M) & ft BDK i: y — if 
(Rhizopus delemer fe£ ; £te¥l5?IMD 1 #Oj|gfl£g£tf>*.£jl£T *vHfc b 

(pH=9) <PX\ ItiHO&ftTUAs&Z 1 {£tC$te#;£ 
-fr, ^77^- (HPLC) ^rffl^Tm^UfCb^Sr 1-NBD-LPC t 

(A- 3) cPA 

£®t UT, 1-NBD-LPC ir#PH*^OLPC% i:99-CiS-ff^^t>0^ffi t 
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fc(l% NBD-LPC) 0 100m M 1%NBD-LPC £h£T* 10mM A£-^tf 100 

mMfilF»^y7T-(pH=5.6)t"t?#*T5'-feW , SrfTofc - SafjRi-LT, 
5. chromofuscus &%:<D PLD2. 2 /x g/ml, * felt, A. sp. N o. 362 ft Jfctf) PLD1. 4 

/x g/ml %m </ ^7t 0 SIS fi Z0X: ( S. chromofuscus <D£&) 1z1ttt* 3rC U sp. N o. 362 

mzmmz Ltcmz. : ^ * / -M2: 1) jg&^sjs&cD 5. 4 fg*#D 

j&£>(i.400x g% 5 ^)ttTIlc, J!i@£ttmLfc 0 t>5— ^do*/w 

a : * *;-M2:i)mmmmmft&mmm>9T%Ltz'&\^ Tm&$t>itx&m 

f5.ffiTX-mm $ -fr fc„ ^ fettfcJJI® * b n A : * * J ~/K2 : 1) 
mmzMBMiS^X, (Silica Gel) 60F B^r 7 >f -7* 

b (TLC; E. Merck ttM) tC*# y h U fin^H ; * b b ^/l/A/pt * y — )V 
/R»/5eSfi6St h y ^A*»S[(lOO:40:i2:5)-CJIgKSr^BL»#«3t^3j? 
yh©Sicf^ i?#*T$§ (fluoroimage analyzer) FLA-2000(S±7 ^ 

(A - 4) ESI-MS/MS tCj:5flK6»gf 

y h b II (Quattro II ; Micromass %M) t HPLC L/t^mSr^ffl UT, It 

-f^-^^— KT^-ff L/to ka-UyMyi-Ktf/' (Hewlett Packerd 
model) 1050 HPLC#>7' (Hewlett Packerd ftl{) Sr/B^T, T±h=-hV/^X 

^^y~/Ki:i)^icj:o 5Mi/^-«)iT^tt}U/cc f-vTVwi, 0. 

T^-t^Z^tsT* h= h y/U/**^— Ml:l)fttt«t*fc 10^50pmol/V 
(cflift £ »d> bfc t> © Sr , 3-5 // 1 & A Ufc, ¥8i7^= 
Tttu D-^zfsi>im->i££tvZ>mz s Zti^tlZfu S/S^^U 
T®<. HPLC t USfDJ^*-?^ Xt*80X:\cmftL^ ^I^^^tl 
1fXt±E.tl 40psiMM 0.4 l/#tCg*£LfCoMS ^*fJCjoV>T cone voltage -30eV 
X'ftTJ*^*:. MS/MS ^WtCfcVN-C cone vol tage-90eV -CJHWKSr, -l70eV 
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-ey >m&*-*-Ltc 0 ms/ms ftvtomzK, ^m&tfx&ig^vxmutok 

m f£ •? , ^-^'f^VtrSr^e&Plig (collision induced 

dissociation ; CID)$-g:T K— < *^%&±&1tZ^&Z&%.£-t>i£tz 0 W 
(collision gas) {C|iT^=?^(JE^ 3. 0—4. 5e~ 4 Torr) £fflV\ 
(collision energy) «-50eV izWifeVtc 0 

(A- 5) NIH-3T3 5=&1'J ✓ » VUgg^flPtC J: 5* r- l/777^f/^ 

»7 ^ &3feg$$£3f Hfljfe NIH-3T3 (±. 10%<E> £ i'fl&iljfh.Tf (fetal bovine serum ; 
FBS ; Moregate ItSS!) ^tf^^y — ^OHgifc (Dulbecoo's Modified 

Eagle's Medium ; DMEM) X'igm l> O^Ugfctd/BV^c,, NIH-3T3 £ 22mm & 

(DX^-JS? X ->^r - ^ (10cm g) * (C 2. 5 X 10 4 *M&T«;U& g\ 24 

BSH&fc FBS fc^JgJftKigx.. ^ro^ 48 B#P»ntinifrfcfi§-eJ£fl Lfc„ 10 

Sr-^xfc^fC, 3.7«^7*^7/l'7t K^0.1%hy (Triton) X-100 
tS?>\"<-y =KO PBS (Dalbecco's PBS) -C^i&tCT. 10^@^L/c o 5 
liMS/ml <7) ci — ? $ i/z7 7 vs( i/> (rhodamine phalloidin ; 7t= ~>tt$D "0 

— m$k%t TCS NT U — If — £|?P££9£f&& (Control Laser Scanning 
Microscope ; Leica&M) tHB&Lfc. 

(A-6) 7y hl&<P<DcPK±J$.m&<DmiE 

ttPtt UT, £|4iIftfW;*y7^- K-Wl7y K (Sprague-Dawley rat) 

##Lfco »#LT*>ofc7y K±Hg^)^V>-rtL*>O^(^j0.8g){C x 10fg& 
0. 32M >- 3 *f ^^rAOx., ho ^2fc^v^7M If— (Polytron Homogenizer ; 
Polytron #M) „ s< V — = ^ h o — (power control) 7 T % 20 #|§] 2 0*^- 5? 
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XLfc„ : ©iOfti© 2 M^^^^ 7 7 7- (Hepes buff er) Sr*D^., 

^-^tat cpa UT<D&mmf8.xft^tz 0 -r 

&fc>^>, SK<t LT l%NBD-LPC40nmol ifctt, 1 &MJK^#/V*>>vl^?>^ 
m *ftMWm. Lfc "OLPC <h #MWl<D LPC £ 2: 55 Ott^Tigif V (l20nCi) £ 
/8V\ tW^thy ^A 450AiM#ftT^)*^-> ? ^- hffiK 100 /x 1 4" 37*C"C 

(B) jgm 

( B - 1 ) jfcHjg PLD J: 5 LPA/cPA (PjfcEfc 

1%1-NBD-LPC &mmt LT, U >-M^Stt^3Sfl(D^^-5 2 gi^^f 
&3fe<D PLD ^fflV^-C cPA (Dg.&frfibilZ^frZ&fiLtz. S. chromofuscus & 
£<D PLD £$Wc4§-B\ 20rM£JS£-£<5 £&£j5fct>,i: LT 1-NBD-LPA <D& 

&&Lti cPA^d b d O^i^-fA-cPA) k— icbfco CKfeOKJSflMtv^SrlfcBi- 

S. chromofuscus &&<Z) PLD SrJBl^fcifr&H:, SHT*fc5 LPC WfSOl^o 
LPA<D^tO^-2J^C,tLfc„ ^ftlC**U A sp. 362 fejfcCD PLD Wc^-g- 

tlttfrolto rortfi, PLD OS^lCfcoT, Sl^pCfJbott)^^ 
I^5:^/f>U^5 0 £fc, mm¥&)MVt<DmA,X~\,^Z*T"<y&5fc<D PLD 
&/BV^c£tlCli, LPA t cPA (DMl5fr%> 6:4 Offl^-C^fiJctfc. 

Iw-C, cPAffi^<Dfc-£&£!fe£-f 5 A.sp.362 ft*©»*|doV^-C, 
n&g&ZM'<T%.tz 0 mntLX& 100 M M O 1-acyl LPC, l-alkyl LPC, 
1-alkenyl LPC, LPS, LPE £r#]V\ PLD T v^.'i £ztfriz\t£CXBL&t:?T 

fcHtrfc. ^:*v^KOS©^t><O^^SrTLC$:fflV>T^L, LPA, cPA*B£<0;* 
#y 9, !J^f$:ffoT, £fi£fi£8fl£L*:„ v^f*uog®K::Jo^ 
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Xt> U>AO£j&ttl5£^jLkix&;&>ofCoLPC % l-alkyl LPC.fcSVMi 1-alkenyl 

lpc zmnt Lxm^tzm^m. bsbj##wic c pa Lfc# v lps, lpe £ 

mWt LTffl^fc^l£ttcPAtt£/&£;h,ftjl>ofco r^IJ: 9 , A *a 362 a 

& pld it, stts^t-= v > (choline) £*rr* y/D >mn^b^mx < 

cPA &&J*i- 5 w t d^^iXfco £fc, alkyl, alkenyl M LPC t> cPA 4^©If 



(B - 2 ) A sp. 362 ft £ PLD R&±f$.®)<DmmMVt 

1 &I!ift®?lC;*-U'-f >&£#0 1-oleoyl LPC Lt A. sp. 362 PLD 

T-£££i£fc£t<D££j£4?b (cPA £|5iDRf tt£#oft;£-!&) Co^t, *rO*H 

* yy- Ft LT^ti^bfc 1-oleoyl cPA & ESI-MS/MS I^W^^^- 
KT'##r Ltz 0 *<Df&% s ±.%ZLtL&ftV, 1-oleoyl cPA O^H^^CM-H]- 
IC-g-grTS m/z 417 tf> feT— * tfSfl^ £ixfc 0 P-^#TT« PLD £j££fi&feol>-C 
#*JfL*:£w5, PJ«fc«/z 417 Ot°-*#3£< fill $*tfc„ ^-f^lCffiS 
*8M£OV*T % $ £K:1ijiii$8£#3£i#>, in-source fragmentation 
lZ.ZZfi>7 t lKyXX'<0 hy - (MS/MS) £*Tofc„ **V^-KcPA<D$HM' 
^->m/z 417 ^^^-^i LfcK-^-^^t>©Sl, VKoa^flMMSM*;*- 
:/f-^#$g£U fiTFOJ; i"&:b*>, m/z 281 it C^COO", 

m/z 153 {iCM-C^CO]", m/z 79 ft P0 3 -{C*g^1-5 e — *\ PLD&JSIC J: otl 
£>ftfcm/z 417 f-^Ko^TliTOc MS/MS #*r£Lfc*&*» ^-^#^^7 
7^>hfc'-*3¥#lg#>bftfc 0 m±it), A5 £L 362*3l5PLDS:^tCj:oTf^ 

bixfcfl:^* 5 cPA c t tfimztitz. 

(B - 3 ) PLD Kfc£.&mz. X 3 NIH-3T3 %BB3-C<P* hU777^f /<-<P?&ft 
fti&g A sp. 3 62 S3fePU)K£T'#e>ftfc£j£&# cPA i: (U-OflsS-fe-CfeS CI 
fc£MUl$tlgi-5fc#>tC, ZO&mm&Z&ttLtz. i-*fc*>» cPA <7>#o£g 
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tz 0 lkm%imftmz.LtL-V-Zf=il'Z7/m^h (subconfluent) 
3m$mWmiT'h Z> NIH-3T3 |C 10 n M tf> LPA, $ ftfc PHYLPA % 3 

11 PLD C PA ^ft-etT^lCr-SO^-^*., n— f * >7 7 u 

(B - 4) 2-2. HJjg^feftS cPA £>£6fc 
f4$:tTofc^m, S^JCi/3^7k^(0.32M)T-*^^^- h£ffr&U 20mM 
t r 5 , 37^C X 60 > * * : ^ a ^ % cPA *S M§ £> * y h £3ffe§g £ ^/ Co 

CO 

ifS&jfU 5., PLD £ y >J3g»7K^^^> 9 ^<Z>#£<^gt|iK 
ioT cPA ^J$t^ 5: £^$*Lfc 0 ZL&mWk&t LTmifc^TV^ PLD 
O^T'fc, LPC Irlfiafcl^, Jlfc*£;&^##<b 

mtfij i ic&i^t, ? - y hn**i?*— y tpiz. lpc frh cpa *%.fc-tzmmm 
m*&mxztzz.t\*. **77?-Vfrmm®&fo&. zmmm'inxhz c pa 
<Dmm^mmmzn®iLx^zz,tZ7f;Lx^z 0 m%m<Dm<Dtp\a*, cpa ^ 
m5:i^T$^ pld mmc^xhmittt&ftm^m&zm-t'z 

4^.362 PLD £Et^5 i lc«fc 9 ^^«fc < cPA tfm&XZ 5:i 
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tt cpa (Dmmmuft & ^1-5 ±x-#m x h z . coi^iiM^ fcaiafc 

t?li, l-alkenyl LPC ^t, cPA fcHIWS ^ i # ^T'fc 5. 1-alkenyl LPA li* 

iis%^.e>tLT^5. a§j»»o^ofcLPCd»p, % atjE-rs lpa/cpa $r 

" 2 -Cte. itlLIM&oJB*© cPA @ WtLt, V *s<d*lM\z. cPA 

(A) 

(A-i) n&itm 

mm& t Ltffi^f; oleoyl-cPA(:fr ft % Kobayashi, S. , fa : 

Tetrahedron Lett. , 34, 4047-4050(1993) KlSf^^jfetcffi CT£&£-f& Lfc 0 

(A- 2) fr^flgfrfriPllSgjifcfroaffi 

£>tz 0 -t^ioib. Vi/5M<D—^ 40g IC, tK 160ml, ^ p d*^A • ^ * y — /U 
fi»(2 : l)800nl Tt^J^ XLfc&, U fi£#&M-C 

^:?/-/W^(17:3)(v/v)560mlT-4ls]ttmt, TI^lftLt, ±- 

j£#L£#ib 30 ^laiLfc. $P>(C % ^nn*/i,A.^^y-;^(i7: 
3)560ml £;&D;L, 3 (ettSfcH U T/I£#&L£: 0 o n zfc/UAjf £-f ^<T 

pH7 KL&<5«£ nn*/UA • y ^ y — yU • 3%T^^=T7k(6 : 5 : 

^^y~/ujis^(i : i)tcf?®&u mnmftt LxxTntnmizm^tc 
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(A- 3) II^P7^77^- (TLC) tC±**f£! 

-KXiXmikftMVtz (m4) 0 #HlfC{2: V tfj\s 60 TLC ~? Is— f- (E. Merck 
No. 5745 ;E. Merck £t$l) £fflV^c 0 

I : u u ^ 7 —fV/ 7M — TtK(12 : 12 : 1) (v/v) 

II : * n a */UA/V * / -/^/S^/tK (25 : 15 : 4 : 2) (v/v) 

KiLT, &M£f&Ltz oleoyl-cPA hO^glC^, Jg§f^ 

h-n#<D^zy^®mm^&i&mx-&z>7 : j y h^- (Dinner) s*ns 
nit^m^iot i/y j}®m*bmnz?uti*;uj± • y* /-/wi 

&(1:2K (1:1), (2: l)(DmT'^tL^tL(D^^VNT2lHl-rott{i}Lfc 0 ft 

/Kl : DlC??»».U ^y#*7H&rfc^fc8L ^OMM« B n fl £&<DJl&iim&£/B 
^fc-^5c TLC T?#*fLfc. »Ittt'>5*y/b 60 TLC ^ }> (E. Merck 
No. 5721 ; E. Merck %M) £/Bl^c„ 

III : * n n * y -A-/tR(60 : 40 : 9) 

IV: ^oo^/uA/y h>/7k (10:2: 2:4: 1) 

(B) jg« 

ttfittStt 40g <D £ v^^|g«J: »9 @fl# Lfc 0 ^ a d • * j -jufgi&T' 

^ DD ^^ * y-A-2gf£(l : l)2ml lml £J?£ 2mm <D TLC 

yu- Mc*#:y h Lfc. TLC tt, J:£JBm£&$ I, II fcJEfcffi^T, 
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tu'Rffi^s 0.80-0. 98, 0.74-0. 85 <D$Sffl£ri># fcofc. £<B&#*||jRlf->7Vu 

±CiSRISii3K III, IV$rffiV>T-^5cTLCT*^L^i^5, 
KcPA tlH-ORf tfSr^i-^sKy h^*B$tifc (0 5(a)). 

±iEg§§*gj&^ III £/8WcTLC iuiot, y >/HS»M6?JS-feKIlT- 

^»^<bJt^1-^^i(Cj;oT, ttffi&*fc:-£3:;h,5 cPA Lfc 

(0 5(b)). ^±<z> cpa w*£«fir-r5 aas40g©^'>^/H^p )x ^2. i mg 

<0 cPA tfSfflK $ ttfc r <t ic ft 3. 
(c) *ttb 

-m^ B&nnm%WiV!>o>m&n<o 5-15%, _ft«M<0 65%£,&«> % using 

«Sr*t^<^tP«SO-o-C*)5^*x.S. H&tfl 2 T'te, 40g ®>>'>*«^ 
hm 7g ©JSJKKaSffltilStufc. $ e>(-, 2. Img <B cPA ffiSOJKRAS 

(pe) ^7 7 7 f^yy (pc) o^ffistjcjt-r^w^is^ 

-etb^J 20%-efc5wiS:#^6t.cPAIiCtbe><D^l/2 0 0£rFfc*B31-5# 

*ft&&&<n&fc\zR&r&m^\,-TmmLtzm^ c pa 

(A) tmXtfcfrifc 

(A - 1 ) 7 y Hlfri'gll8»JBBft3feOlnft»^»|'gaiJia<PB|g^»# 
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LT«Ml6 BBVxyy?- Y-^^%^y h^>fc,7y Fftx- 

2. 5% h ]} :/» 0. 5ml 5ml t L, r. *l& 37^-? 15 ^ 

^- h Ufc„ 3,000rpra "C 15 ±fl*£fct>lifct, i#*f££ 5ml 

3, OOOrpm T? 15 $Htfc Lfc 0 -ix£ $ fefc 2 HJH 9 S L~ 3~5ml 
mZMz.. /^y-^^yhfk^yf^^U ^tca^ttf (TERUMO 
NEEDLE (0. 70x38mm) ; ^/l^ftM) t^y 7^ Lfc. M&KtfrxY 

(FALCON Cell Strainer 70 v m; FALCON IfcjR) {Cii LTft?$t£-£/ciNBJ!S£, 

■e#5»*», ?v- hon-f^m^Lfc, 

t LT, ^-U^-^yu LPC £&/B U LT, &Mm A. sp. Ho. 362 SifcOPLD 

SrffiV^T'S'^ L/c^- u-^/u cPA -Cfc5„ 

(a- 2) #g»iJia<P£:s*(p«ifr 

(A-l) lcf2i£Lfc;frfe-C#Jftig*£m\ ~7 \/~- h (c|ffllS$r^V N ^:0 i 
B*£, ^tl-€JxS*5««©WSj»lia{C^-u^-W'/i' cPA(5/zn)£j&!)gU — £1$ 

4#^^^K^o^j|fflM^(3.0X10 s iNeia/cm 2 ) -C**^m\ 0.5, 1.0, 5.0 
Sfcli lO.O M M^>^-u^/i'cPA$rJffafla§r}S<<Dtl^i^{c, jftlxi L 

(A- 3) tt^ef^Oi^ 
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ftm&&<DWMlzMi- 5 cPA<Di^£H^-5 (A-l)CEil^fe 
S&<D%L&m&MVf y 7 b (NIH Image 1.62) £^Tfl¥#rbfc a 

(a- 4) mm^y^i-^Bm^<pmm 

*7 7 7f^K;i/f-^3-^rt-f (PI3K) (DPIWJ-Cfc-S . !?t/K«v 
(Wortmannin ; Sigma #M) t LY294002 (Sigma ItM) ZZft^tl 10mM N 50mM 
O^gX* DMSO {£$§8?^ PBS T?##U ^tL^tb&i&gg 30nM, 10 M M K&S j; 
9 {c^iflS^^tc^D Lfco M^Jtt. cPA $r^JP^5 2 ^F^iflc|fflJia^#^(c^ 
JOU jtu&3g£fTofCo cPAO»^48B#F^i|/c^T-omco?K^*«5, Z 

<D^n±x-mm<D±w.zBmmcmm Lx±^m^mta Ltz 0 
(b) mm 

(B-D ^^M^:^^#(cp-r^,m^(Offll^ 

—7-4^?^ igm&X'MWiLtz&g:, A £>F-12 (Ham's F-12K /U- 

^ 3 ~7^ ^(i/Jf y-L-y^y (Poly-L-lysine) £ fctt# y - L -JnV=- 
(Poly-L-orni thine) LTV*fcfl>t\ jK !/ — L—V i^V^n— t - 

'O^^tlfcT'l — F (IWAKI MICROPLATE; IWAKI *fc$St) £/8Wc 0 jfiL-ff 
^(C«cPA^U>A^rT*JC#StTV^^^fe5fc*,^ikm^i&^fflV^c 0 

ftfc, jfiLfgon*>0»c: % Jtmi&iH^ (Mik?ti#«M«jST-) £ ltni if-yy ^ 

> bi^Oi^^V V5/ig/mK h7^7i y V5/xg/ml,^ , n^ , ^xo>20nM, 
y h l^y> 100 M M.f£i? y >^ h y r7i, 30nM Sr^tr ;Sigma &&!) £8?Jjfl Lfc„ 

(b - 2) z y n&i^?s.sa3fe(p^iftfiF^#gagag>^g^tcjtti-5 cpa (Dftm 

*1\ 5,/Mtf>;*-L^f/UcPA£±I2 (B-l) lC!a«^fcigg&fFTO#gfcB 
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ffla Lit bZ*>. cPA mWifino)=i> Fn- Mzit^X, mifo<D±fffr 

6 (c^i- 0 »ij&©$6fg££#3s©§§&fco^T. ^^tc^tc^^o 

fc. SY\ 3.0X10 5 . i. OX 10 s , 7.5X10*, fc<5VMi. 5.0X10*&MS/cm 2 ©^g 

-C»tt$rJfv*T. 48 *WI|04fe#*S:tt:«L*:i»*, 3. 0 x 10 s Mm/cm 2 ofHB 

**T*v^fc»^©*iijB±#4!j&Mkfcitw»ofc <h 7 (a»„ 

M^^Sr4.5X10 5 , fc5V^{i6.0X10 s «/cm 2 {Ci^a6^m. *M&© 
^#^{±3.0X10 5 «ffl^/cm 2 (D^«t «5 tiTLfc (0 7(b)). Sfot, cPA 

1 3b;£#j urni & (ft^wmz n£>ztz$>\at, 3. 0 x 10 5 jais/cm 2 ©j»&^ # 3 u 

0.5, 1.0, 5.0. **:»4l0.0/kIi©cPA€ri&JfttcasaBLTt5E*!W*JUfc. * 
©jj&g, cPA©2gg# i.0 M M©i$lc. »IS04fe#«J:*tafcJ|ttt-CJb5Ci3ft«Me» 
J&*iftofc (0 8&tfl!9) o 

(B-3) #g3&e©#:5K:*ri-5 cPA©ftUfl 

ti;?II:Sox, HHMWry^h (nih image i.62) -c#tfru M&i'flMSfc 

3 > h p -Mztt-< x 2 feo^ammmz tiA8 a. 5 72 ^mit a. 2 

te)fcit'<T,»;&a s *'b&<£ftfc (010(a)). ^--C, J:0#LvM$ra-C,cPA 

#p B m©#&^jg#:g{c2t-f c pa ©jbs&sb'**:. ^©nsm, cpa 

1. 6/i M £^DLfck©©#g^&©{*tf#, 12 f$R.m©l$.6T\ =» ^ h n 
-A-©#Jl.7fg{Cfc«5, tfc (01 0(b)). '©ffili, 50ng/a>l (£3 

£&) © NGF 8s #0 lc -5 HIT- o 1t. 
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m&vm&z^T t> cpa <n%i$k*fm vtc t z. 5, 24 s^m-eii, c pa 1. 0 

( B - 4 ) cpa lz J: 5 £#^±#tc:te rt 5 i&flat*} v- ^/i^fe jgM 
*X7r^i?s\"< S i/ h-^3-^ri—- \£ (PI3K) <DPtS3r>J-C&£, 

&3^ttLY294002 £^;fr^ftj§i&lC»]U ^/^v^yctot 
±&m& 3>hn -/U l/-<yui5 < * -C&T Lfc. £ fc, LY294002 (DWs&\^ = > 

fee ^iXliLY294002n{CJ:5»^tt2i^tL/c^mi t^bix*. 

U±<D&%:frt>. cPA(C«t5^#^±#^{C*5^T, PI3K <Df£tt£;fr Lfcfti 
J^rt>-^^-/vejS^^il^LTV>5^«!:^^$ttfc (113), 

(C) *t#> 

±fS^J: >3 % cPA it 1. 0/i M (Dm&lZ&^X? y h$Jg3Dft%&#g$*liJg(0 
OKR-Ctt. cPA ofiMi: LtttlttM^^^rH^t^ 

M-cfflv^-«a:(i)-e*$ii5cPAil3):ft:is, jg^ ta^/m^-jS, ta,v 

^4T-&m*zm%&s mm&&wmmt&, '<-*>y>ezm. m$-<p. mm 
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1 . 



H&5£(I) : 



CH 2 -0-C-R 




2. -/Kit (I) : 



OCT, Rtt % i~30 ©i«Ktt«U<«:^«[*tr/u^X, H*3Bc2-30 

©li^S L < tt&ftRT ANSA'S, Xti^^^C 2-30 L < f±#<& 

t>iv\, lilt ★ajR^Xtttt***-:'-?**.) 
3. -&5t(I) : 




CH2-O-C-R 



CH 2 "0 OM 
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9 

CH 2 rO-C-R 
CH 2 -c/ V OM 
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m 1 



o 
II 

RCO-H 



O 
II 

I — OCR 



O 
II 



^O— P— OH 



^ZfT^y^m (PA) 



p- 

I. 

o 



HO 



O 
II 

OCR 



O 



O 
II 

P" 
I 

o 



OH 



•J^X77fv>i (LPA) 
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m 2 



HO 



A. 1-acylLPA 



0" 



? 

C — R 

? 

— OH 
O" 




/O- 

o o — ' 



B. PHYLPA 



O 



o- 



:p 

-cT o 



J 

O — C — R 



C. 1-acylcPA 
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3 



DW 160ml 
C/M (2:1) 800ml 



J 



Tm 



TM 



TM 



CM J«NH3aq 
(65:1) -e^fll 



j <- C/M(17.3) 560ml 



y 

MeOH 80ml 

1M citric arid(pH£3ic£t>i£S) 
f-C/M(17:3) 56Qml 



V 

t 

a 

a 
I 



y 

±-+mm 
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TLC(1) 




-Rf =0.80—0.99 



Std 

m&I :?QD*;i,A/*$h;u / 7M NH 3 aq (12:12:1) 

I 



TLC(2) 



«-Rf=0.74~0.85 



»J*n:^PP*^A/>^;U / mWfr (25:15:4:2) 

i 



4/13 



WO 02/083148 PCT/JP02/03658 



(a) 











i 


■ t 






' ' ■ • -r- 














■ " ; 


/ c 






-< 


A 








I 










0 


sample 
lOOul 




2nd 


■! 









t 






1st 




1 






■8 






K 






u 

T| 






4. 
i. 






r 
.f: 




^ CPA 


















r! 








1 


standard ~* 
10 u 1 





lX3t m$m%&: $uuiU\,L>/*5 J-h/i£ (60:40:9) 

2 *tc JSgfJ&BtlV : ^ □ ofrJUA/.* ? V -;U/Sf h >/* (10:2:2:4:1) 



(b) 




1«l 3»l s »' ,0 *' 100*1 



CPA 



URS^ni : ^DD^A/^y-JU/zK (60:40:9) 
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(a) jSW-a-n ><o*#ic*tr*cPA©ai* 

100 



«a 50 
G 




-cPA5^M 
-BSA 

-NGF 50ng/ml 



04/— 
0 2.5 



3.75 5.0 6.25 7.5 



mmmm (xio 4 ^^/cm) 



(b) xxma«m<Dm& 



I 

D 

M 

A 

n 



ft 
4H 



120 
100 
80 
60 
40 
20 
0 




■cPA5/xM 
-BSA 

•NGF 50ng/ml 



5.0 7.5 10 12.5 15.0 

mt&BA (XlOlift/aO 
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cPA0.5mM cPAl.O/zM 




CPA 5.0 CPA 10.0 uM 
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310 



4r 



■» 3 

m 2 

5? 1 




cPA 5a M 



osy — 

0 24 



48 72 

mmm (hr) 



(b) cPAO#«S6jB#*fc»r 3tJ 

4 r 



SK 2 



5? 



l 




12 18 24 

«MI (hr) 



cPAljuM 
cPA5aM 
cPAIOmM 
NGF 50ng/ml 
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■ NGF 50ng/ml 

□ cPA0.5/iM 
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12 18 24 

**ma (hr) 
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